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Strassen .
Strassen (C ”
. 1965 V. Strassen [17]
, Dudley [1; 1968], $\mathrm{H}\mathrm{o}\mathrm{f}\mathrm{f}\mathrm{m}\mathrm{a}\mathrm{n}\mathrm{n}- \mathrm{J}\emptyset \mathrm{r}\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{s}\mathrm{e}\mathrm{n}[5$ ;1977$]$ , Edwards [3; 197.8],
Shortt [14; 1983], Kellerer [32; 1984], Tahata [18; 1984], Hansel and Troallic [19;
1986], Skala [16; 1993], Kawabe [7; 1994] ,
( , Tahata [19]
).
Strassen 2
. $S,$ $T$ , $P(S),$ $P(T),$ $P(S\cross T)$ $S$ ,
$T,$ $S\cross T$ Radon . $C(S),$ $C(T)$ $S$ ,
$T$ .
Strassen (I)([17], [3], [16]). $S,$ $T$ , $\Lambda\subset \mathcal{P}(S\cross T)$
. , $\mu\in \mathcal{P}(S),$ $\nu\in \mathcal{P}(T)$
$\gamma\in\Lambda$ , $f\in C(S),$ $g\in C(T)$
$\int_{S}fd\mu+\int_{T}gd\nu\leq\sup\{\int_{S\mathrm{x}T}(f\oplus g)d\gamma$ : $\gamma\in\Lambda\}$
. , $(f\oplus g)(s, t)\equiv f(s)+’g(t)$ for all $(s, t)\in S\cross T$
.
Strassen (II)([1]). $(S, d)$ , $\mu,$ $\nu\in P(S)$ , $a\geq 0,$ $b\geq^{\backslash }0$
. , 2 :
(1) $F\subset S$ , $\mu(F)\leq\nu(F^{a})+b$ . , $F^{a}\equiv\{s\in S$ :
$d(s, F)\leq a\}$ .
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(2) $\mu,$ $\nu$ $\gamma\in \mathcal{P}(S\cross S)$
$\gamma(\{(s, t)\in S\cross S : d(s, t)>a\})\leq b$
.
Strassen 1994 Shortt
(cf. Mirz&Shortt [10], Hirschberg&Shortt [4]).
.
$X$ 2 $\leq$
(ordered vector space) :
(1) $x\leq y$ $x+z\leq y+z$ for zll $x,$ $y,$ $z\in X$ .
(2) $x\leq.y$ $\alpha x\leq\alpha y$ for all $x,$ $y\in X$ and $\alpha\geq 0$ .
,
(3) $x,$ $y\in X$ , $x\vee y$ $x\wedge y$ .
$(X, \leq)$ Riesz . $x\in X$ $x\geq 0$ (pos-
itive) , $X^{+}$ $X$ (positive cone)
. $x\in X$
$x^{+}=x\vee 0$ , $x^{-}\equiv(-x)\vee \mathrm{O}$ , $|x|=x\vee(-x)$
, $x^{+},$ $x^{-}$
$x=x^{+}-x^{-}$ , $|x|=x^{+}+x^{-}$
. , $x^{+},$ $x^{-},$ $|x|$ $x$ (positive part),
(negative part), (absolute value) . Banach Riesz
,
(4) $|x|\leq|y|$ $||x||\leq||\dot{y}||$
Banach (Banach lattice) .
,
. $S$ , $(X, \leq)$
. $\mu\in \mathcal{M}(S, X)$ ,
$A\in B(S)$ $\mu(A)\geq 0$ . $\mathcal{M}^{+}(S, X)$ $S$ $X$
Radon . Shortt M\"arz [10]
, , Hirshberg
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[4] , 2 Strassen “ ”Banach
.
Strassen (II) ([4]). $(S, d)$ ,
$(X, \leq)$ $\mathrm{K}\mathrm{B}$- . , $\mu,$ $\nu\in \mathcal{M}^{+}(S, X)$ , $u\in X^{+},$ $\epsilon>0$ .
2 :
(1) $A\in B(S)$ , $\mu(A)\leq\nu(A^{\epsilon})$ $u$ . , $A^{\epsilon}\equiv\{s\in S$ :
$d(s, A)\leq\epsilon\}$ .
(2) $\mu,$ $\nu$ $\gamma\in \mathcal{M}^{+}(S\cross S, X)$
$\gamma(\{(s,t)\in S\cross S : d(s, t)>\epsilon\})\leq u$
.
$\mathrm{K}\mathrm{B}$- Banach
. Banach , $\mathrm{L}$- ( ,
$x,$ $y\in X^{+}$ $||x+y||=||x||+||y||$ Banach ) KB-
. , $\mathrm{K}\mathrm{B}$- (order complete),
Banach . , $\mathrm{K}\mathrm{B}$- (Banach )
Banach .
Banach
$\}$ $\Rightarrow$ KB- $\Rightarrow$
L-
, Shortt [15] Banach
, ,
KB- .





$S$ , $X$ , $X^{*}$ $X$ $\langle x, x^{*}\rangle$ $X$
$X^{*}$ (duality) . $X_{\sigma}^{*},$ $X_{\tau}^{*},$ $X_{\beta}^{*}$ $X^{*}$ $\sigma(X^{*}, X)$ ,
Mackey $\tau(X", X)$ , $\beta(X^{*}, X)$ .




, $X$ , i.e., $(X_{\beta}^{*})^{*}=X$ $\mathcal{M}(S, X_{\beta}^{*})$
. , $X$ $X$ $X^{*}$
Radon , $X^{*}$ $\sigma(X", X),$ $\tau(X^{*}, X)$ ,
$\beta(X^{*}, X)$ .
.
$(X, \geq)$ ,$\ovalbox{\tt\small REJECT}-$
$\backslash$
$x\in X$ $x^{+},$ $x^{-}$
$x=x^{+}-x^{-}$ type (R) . Riesz type
(R) . $x^{*}\in X^{*}$ $x\geq 0$ [ $\langle x, x^{*}\rangle\geq 0$
. “ ” , $\mu$ : $B(S)arrow X_{\sigma}^{*}$
$A\in B(S)$ $\mu(A)$ $X^{*}$ .
$\mathcal{M}^{+}(S, X_{\sigma}^{*})$ $S$ $X_{\sigma}^{*}$ Radon .
Strassen (I)([8]). $S,$ $T$ , $X$
type (R) . $\Gamma$ $\mathcal{M}^{+}(S\cross T, X_{\sigma}^{*})$
$\sigma(X^{*}, X)$ . ,
$\mu\in \mathcal{M}^{+}(S, X_{\sigma}^{*}),$ $\nu\in \mathcal{M}^{+}(T, X_{\sigma}^{*})$
$\gamma\in\Gamma$ , $\{f_{k}\}_{k=1}^{\mathrm{n}}\subset C(S)$ ,
$\{g_{k}\}_{k=1}^{n}\subset C(T),$ $\{x_{k}\}_{k=1}^{n}\subset X$ {
$\sum_{k=1}^{n}\langle x_{k},$ $\int_{S}f_{k}d\mu+\int_{T}g_{k}d\nu\rangle\leq\sup\{\sum_{k=1}^{n}\langle x_{k},$ $\int_{S\mathrm{x}T}(f_{k}\oplus g_{k})d\lambda\rangle$ : $\mathrm{A}\in\Gamma\}$
.
$\gamma$ , $X^{*}$ $\sigma(X^{*}, X)$ (
, Mackey $\tau(X^{*}, X))$ , $X$
, $\beta(X^{*}, X)$ .
“Type (R) ” , “Type (R) Riesz ”
.
. (1) $(\mathrm{a})-(\mathrm{g})$ Riesz .
type(R) .
(a) $(\Omega, A, m)$ , $1\leq p\leq\infty$ . If $(\Omega, A, m)$ Banach
. , $\ell^{p}$ Banach . $U(\Omega, A, m)^{*}=L_{q}(\Omega, A, m)$
$\ell_{p}^{*}=\ell_{q}(1\leq p<\infty, 1/p+1/q=1)$ .
(b) $S$ Hausdorff . $C(S)$ Banach .
[2] .
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(c) $(\Omega, A)$ . $(\Omega, A)$
$\mathcal{M}(\Omega)$ Banach .
(d) $S$ ( $\sigma-$ Hausdorff . $\mathrm{C}(S)$ $S$
. $\mathrm{C}(S)$ $p_{K}(f)= \sup_{s\in K}|f(s)|(K$
$S$ ) .
$\mathrm{C}(S)$ Fr\’echet Riesz .
(e) $S$ Hausdorff . $\mathrm{C}_{00}(S)$ $S$
. $S$ $K$ , $C_{K}$
$K$ $S$ Banach with
. $\mathrm{C}_{00}(S)$ Banach $C_{K}$ .
$\mathrm{C}_{00}(S)$ Riesz . $\mathrm{C}_{00}(S)^{*}$ $S$
Radon . (Schaefer [12] ).
(f) $\mathbb{R}^{\infty}$ Fr\’echet-
Montel . $\mathbb{R}_{0}^{\infty}$ 0
Montel .
“coordinatewise order” . Riesz ,
$(\mathbb{R}^{\infty})^{*}=\mathbb{R}_{0}^{\infty}$ , (R0\infty )*=R .
(g) $\Lambda(P)$ K\"othe $P$ K\"othe . $P$
$\Lambda(P)$ Fr\’echet , “coordinatewise order”
Riesz (K\"othe Jarchow [6; pages
27, 50, 69 and 497] ). , (s) Fk\’echet-Montel
Riesz , $(s)^{*}$ .
(2) Riesz type (R) . $H$
Hilbert , $(\cdot, \cdot)$ . $\mathcal{L}_{s}(H)$ $H$
Banach with , $\mathrm{C}_{s}(H)$ $H$
Banach with . $\mathcal{T}_{s}(H)$ $S_{s}(H)$
$H$ Banach with
, Hilbert
with . “$A\leq B\Leftrightarrow(Ax, x)\leq$
$(Bx, x)$ for all $x\in H$” . $A\in \mathcal{L}_{s}(H)$
$|A|=(A^{2})^{1/2},$ $A^{+}=(|A|+A)/2,$ $A^{-}=(|A|-A)/2$ . [
$H$ , $A$ $\mathcal{L}_{s}(H),$ $\mathrm{C}_{s}(H),$ $\mathcal{T}_{s}(H),$ $S_{s}(H)$ , $|A|,$ $A^{+}$
and $A^{-}$ $A=A^{+}-A^{-}$ . ,
type (R) , $\mathrm{C}_{s}(H)^{*}=\mathcal{T}_{s}(H),$ $\mathcal{T}_{s}(H)^{*}=\mathcal{L}_{s}(H),$ $S_{s}(H)^{*}=S_{s}(H)$
. , Schatten [13] .
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